Cellular and molecular effects of the liposomal mTHPC derivative Foslipos in prostate carcinoma cells in vitro.
Meso-tetra-hydroxyphenyl-chlorine (mTHPC) is among the most powerful photosensitizers available for photodynamic therapy (PDT). However, the mechanisms leading to cell death are poorly understood. We here focused on changes at DNA and RNA levels after treatment with the liposomal mTHPC derivative Foslipos in vitro. After determination of darktoxicity, laser conditions and uptake kinetics, PC-3 prostate carcinoma cells were subjected to PDT with Foslipos, followed by assessment of cell numbers directly (TP0) or 1h (TP1), 2h (TP2), 5h (TP5) and 24h (TP24) after illumination. Nucleic acids had been extracted for evaluation of RNA amounts and integrity as well as for estimation of abasic sites as a measure for DNA damage. Furthermore, expression changes of 84 genes related to oxidative stress were investigated by quantitative polymerase chain reaction. Already at TP0, the number of dead cells was significantly higher after PDT versus controls and at TP24 more than 90% of cells had been destroyed. PDT resulted in a severe damage of both RNA and DNA. Gene expression analyses revealed an impact of PDT on pathways for oxidative and metabolic stress, heat shock, proliferation and carcinogenesis, growth arrest, inflammation, DNA repair and apoptosis signaling. Mechanisms of Foslipos-mediated PDT comprise a combination of acute and delayed lethal effects in PC-3 cells. The latter may include death processes initiated by nucleic acid damage, activation of stress and growth arrest genes in combination with a reduced capability to adequately cope with oxidative toxicity. Our results will help to better understand molecular photodynamic effects.